<i*>B*amm? up) (12) ^ 45 $g (a) (lnwwaiH^Ms^ 

#582002-162561 
(P2002- 162561 A) 

(43) B ¥^14^ 6 n 7 B (2002. 6. 7) 

©DlntCi.' S&Wffi-ff FI ?-7J-r<##) 

G0 2B 13/00 G0 2B 13/00 2H0 8 7 

13/18 13/18 

13/22 13/22 



*BtJR P*Ig©ft3 OL (*8» 



(21)fflS## 


#K2000-358862( P2000-358662) 


(71) fflUSA 000001443 








(22)fflIIB 


¥/S12^1 1 H 27 B (2000. 11 . 27) 


^C^BS#K*Pr 1 T S 6 S 2 ^ 






(72)flW# /«l-h tftfiP 






*3^^+f**BT3TS2#l^ 












F^-A(##) 2H087 KA01 NA02 PA03 PA18 PB04 






QA03 QA07 QA17 QA21 QA26 






QA34 QA42 QA45 RA05 RA12 






RA13 RA34 RA42 RA43 



(54) mmnum imu>x 



(57) mm] 

«!lJ:!9J«lw, Sii/yX, «2i/yx, |3i/yXW 
tiTt^jEL/yXt^a,, 



s(gap«y> li 




r 1 r2 r3 r4 r6 H3 



1 

«J:9»c, IiuyX, »2i/yX s $3uyXM 
Xtt^fcfli^iOijg^o^ ~*x?* u^x-efe 5 . mtsm 2 

^>Xl*lE<Dm$ft)$:&i-Z>i'>'X (l^TiEi/^X) ~v 
ItEJS 3 u^Xf4A^JB*f i^^X-e*> 

fVXj^&WIBjfU ^vXfcBU-Cl»fiR*tb*lHBu> 

a (i) *:WeLT*3!K «*ur»*$4x-5S(riE*3 

(2) ^LtP6rt?rffl^taft^uy 

x Q 

(1) 0. 8 < f 2 / f < 2. 0 

(2) 2. 0 < | f 3 • 4 | / f 

f : \si/X±&<n&f&Mj&$m. 

f2 :I2 VZsXtDMMgsm. 

f 3 - 4 :I3 t^yXM|4 l^VX^^^^SEfi 
2 ] HI *5 1 R*fc*)»E 

TTI5^{« (3) «rifcfiLT*3!K £ fcfulSlg 4 u V 

(4) *WJ£UT*5 9s mm^TMf&iStlZMft 

■E*fl=5t (5) SrflSJ£Lr^S*5 9. S-6ir»lBjR3U 

(6) Sr}(tJ£L-Cl^ri:*r«?*i:i"6«HBIt*3SllB 
t«^X 0 

(3) 0. 8< r l/r 2 < 1. 2 

(4) 1 . 0 < r 7/r s < 1 . 5 

(5) 15<V4~ V3 

( 6 ) 1 . 7 2 < n 3 rt*o 1 . 7 2 < n 4 
fc«U 

r i : mi I/yX(0»ftfflOft$^ 
r 2 : f 1 IxVX(75«ffl|^ft*^ 
r s : H3 I^^Xo4fcff«lO«iaMMS 
i7 :S4 l^X<7>|fefflJO&i*S¥& 
va ;|3 1/yXior^S 
v4 :S4U'yX^7^<t 
n 3 : g?3 U>X(D d^f^t-f 3JS#r^ 
n4 :$4UyX(Odi»t$IW 
[BMW 3 J HI** 1 &tffif:#:JS 2 15«c^*^ u^X 
K:fc</>-C£<bf^ SMBJBl ^>-XS^Mf5^2 u^X^r 



(2) 2002-162561 

2 

[0 0 0 1] 

=»^e^-^Jcf+JRco»<ft3g«) coj:5*CCD (char 
ged coupled device) *Oti«^S:ffiffl U/t/J^<0» 

[0 0 0 2] 

rv?^/^f/^^7(l tS^uvX 

-m. £ *k ccd <owa&ik&&^i> <otm 

[0 0 0 3] CCD(7)jlj*^_b*f5^filiJmt: 0 ^^^ 

Wfcfct, IBffi-+ife«r-t^**^lii*try^S:/h*<'r5 

*ftdS3 o O^iU^^ y^coCCDT'ttilJ^t: 0 -/^^ 
3. 5^ma*i4ot^, fi£oT\ ft/J^aRSS: 
p3lSe:y^<£>2fg?fc4££LTfc 7. 0/zmt*>l 3 5 
mmWfiS^ * 7 <0*/J^SLRS*S*& 3 3 m t & 

*l*tf)T% fv?^/^f/^^ y^JgS^u-^Xtcg*;* 
50 T — w t J: oT*»Ol**tt S *tT ^ S 



-2- 



3 

O I SOI 0 0 £!)fc{6<*!9, ane^^X^BBJfeFfi: 
[0 0 0 4]-^ CCDfc*fflLfc)t*3RiLtVT 

*^il¥L<««^-r*i 5 l^ftfl^ri/ty h y 
S^7^ 7 J: 5 tVTR^^7ffloSii/yXi7)iJ5/5 5 f 

$ *t£#&Sl-O^T 1*7* /P* ^-/V^7 ^ 9 T* 

ffiffi$ix5CCDj;!) l«f/J>Si^3 5 7J©#^7^T*+ 

7ffloi»i/yXii 0 O^iljfSt^MxSCCD^ib^ 
113 0 OTimB? 7^0CCDM ITl^f^^ 
7i:fflfflt8i:f«lftA^J6ASftSBi:ft 

[0 0 0 5] fjatOj; 5t-> CCD^^-^tyf 

CCD ^«Mi:jg@ t ti^f § ^7 Uitf^l^ 
7 4^9 — (t7 P f^/UPw^7^/i/^~) ^CCD 



*SfIM2 002-162561 

[0 0 0 6] 

*?vu;&* 71^1/^X11, £&gXM 7<7)ft 5 fgco 

«#*?»fc-r»» u^xsr«w&-rs fcftfcLttjMWB u >- 
[0007] *«9ltt. i»aufc«fi:t*, Kift-e 

[0 0 0 8] 

l i/^x, |2 i/yx, g3^yxit;i4i/yX(0 4 
tfccou^xa>k»/S£*K MIEfBi u^Xtefam^PM 
«^^^i/yxt?fc*), fltrflE»2 u^XfiiE^a 
Sr^^tt^uyX (OTiEuyX) trfct), mriEfg 3 
l/VXfi^(7)ajff^l^^r-f-6l-'^XT^ ( 9, RUfS^4 U 

xr**>6o flW2H§a«9* at^wiESBi u^x^t>ffirfs 
IEJB2 uvX<D^l7-{2:BBUTTIBftfrS; (1) 
JB4U^X^-&*x<!7"-^HU-CTIB*fl=a (2) £*rg 

(1) 0. 8 < f 2 / f < 2. 0 

(2) 2. 0< I f 3 • 4 I /f 

f : U^X^^^Jsfc^^fiBSt 
f 2 : fg 2 U^X^jSHSfBt 

f 3 • 4 : ft 3 l-yX^{;i4 ^VX(?)^|^» 
[0 0 0 9] 0kitt (1) Wt, MIE^2 l/yX(D/N'7- 

x^ fuiE^2 uyx^iffiiiA^M^ 1 ;-^ 

«!OU>'X^SfffE^2 UVXtCT^-r^feUX^ 

is^2 u^Xco^y-^^<^e<btfrfs^i ^xi 
fcttWI5K3u>'XtfflrE»4 u^Xa>?>«/S£*L5S 
^uvX (JWTS^u^X) o^y-dSia*:t**5, =» 



-3- 



5 

[0010] (2) MKg^i^xsrttrt-r 

■f^t^-efc^o fl(rfBjB3 uvX«3Si^(7)JB5f*S:*- 

loonitt mrlBm i ^^xw*#«xrfflfc«^ 

iBOJBRKBUtTEWta (3) &ffi£LT*S«9, * 

W^BJltTEfttta (4) SrS5J£UT*5?). MIESc^ 
u>X^r«^;i-5WIE»3 u^X&tmiESM u>X^ 

r^^»^B8ieuTTiE*fta: (5) twa^-c^s*} 

^§8ilLTTfB^#5£ (6) 4rMJ£LTV>£ 
[0 0 12] 

(3) 0. 8< r 1/r 2 < 1. 2 

(4) 1 . 0 < r 7 / r » < 1. 5 

(5) 15<V4 — V3 

( 6 ) 1 . 7 2 < n 3 fl>o 1 . 7 2 < n 4 

r2 :|1 l^yX(Dttfta)ft**S 30 
rs :S3 l^yXo«j#fl(D|S*^ 
17 :|4 l/yX0«»|$*S 
v 3 :|3 kyX(^7^-<t 

v 4 :B4yyx^r^^<i 

na : «3 ^^XOd»^*t-rSJBSr* 
n4 : »4 UVX^dJSlC^fi-eJSSf^ 

[0013] (3) fflrejRi u>-x(c^ott6 

EJBl u>-X^jg«©4«»l*, «faHpjR"9lcS*UT3 

(3) 0>«SH<E>±K. TR^if*>fcS:«x.Tt. 

[0014] ftft* (4) 36^^* (6) tc^tt-c 
(4. WIE»*^^X*«*i-S«rEJB3 u-^X^flftEfg 
4 u^X«cBLT©#*fl=5S-e*>5. WE»3'uyXt 
uV'XfccD**^ (SB6ffl) <nm&<7)ffitt<D!£ 



4#P^2 00 2- 162561 
IB* ** 15 i A, if ft < s * fcJB*f*B»* 15 £ ^ Z t 

^hmsmz \y^^tmmmA i/yxf^i/yx^ 

[0015] i^i^at, (4) ifrzt. 

^^^ttSf^i^yX^-ft^ i/yX^: UT^xfci: 

;16o f**?t>> rz/rs^fi^M (4) (^tSH 
t^o^^ia 9, WEIB3 U^X^<Z)A»**lc*tU 

*A^ofeiBa6*rA#tcMiET?#6 0 {tor* ftfW 
(4) tlTHtiBiSkv^fiita^y'h y s/*7# 

hy y^tt«s*a«c*ftbTU*5o *fl=a; (5) 

WE»^U'^XSr«*-r5aW5JS3 i^XiJMEjfU 
^Xors/-<*oiE^lcHi-S*#T**>^o f&*feflX3i 
*ft»t-*£jE-r£fcfcfc:i4. TPS 

[0 0 16] (6) 14. PJD< SWBtt^U^XS: 

»fi8t5t!E*3 yyXttES4 i"VX<0JH*r*<0E 
»^BB-rSft#-c?*>*o (5) i:#^«*fiJRJI 

£S:E^6fcfcl;iflftE3S3 u->-X*e>WwfflrE«4 

tMt^r^:^^^ ^{tst (6) lcj:9iBJBSf* 
«BW*«JBi-S ^^riao T*DI LJf i t ft5 Q 

TP££iS;i6<*:. ft*¥&as/h£ < ft 9 . *DXUJ8i<, 
* fc« ® ^ * t ^Fig^O ft 4 1 ft 5 o 
[0 0 17] SfejCtt, WEIBl l^XRt/»EJR2 u 
^XSr»JB«»^J:5»f^Six6t^i:U #*'>ft< 
£ 1 1 BSK±^#*B*ttoJH*f ffi**i-« 
»*L< (Sf*«3) > iUxfciJ: r> . fia^hlctFfi 
^/J^^ft|^^t^^H^(DJt£^7fc^^U J:0fl5S 
ftSfcffiiR^ =»-^ifcS* ^iRMoMjE^Wffifcftt), 

^Jfg^ft6 0 
[0 0 18] 

1, S2) Sr*U £JLPMto*«J:9IH^ »l i/yXL 
i N S2uyXL2, i3yyXL3, »rffli^o»4 
uyXL4(Z)4fe(oyyX^M$tiTio^ SffE* 
4 ^^Xt|ftffi^oPrB^f4ffi«BBIH*^i^rTff5F®X/ 
^^L Pi&sgB£*x-0^o ffirE¥fT¥anX/7^LP*4, 
HBat^f4CCDOX7/<-^7^, 7KS3fe^^^/U^-, 



-4- 



(5) 



2002-162561 



[0 0 19] #*HS«Jr*5V>T«fflUTl^-6**ffi^o 
V>Tte. «»OSi<, 3t«l*lR)«-Ztt. *l*£S3*"t- 
£^ft(:iY#£ 

Z= (YVr) [1+/" {1- (1+K) (Y/r) 
Y 2 } ) +A-Y 4 +B-Y 6 +C-Y 8 +D-Y 10 

+ •••• 

tf. TE-4J ttl 0" 4 £;gi&U r^^fi^Hmro 

f = 5.61 
F w = 4.00 
2w= 64.49° 
bf = 5.78 



5 



70 



* [0020] immMH 

Df*u>'Xff£fcf*u^Xp B 'j|ffi N Ndlid«9or) 

[00 2 1] 

[* 1] 



@No. 


R 


D 




Vd 


SI 


CO 


0.84 






S2 


CO 


0.50 






1 


-2.000 


1.27 


1.58300 


30.05 


2 


-2.000 


0.05 






3 


5.000 


1.02 


1.49241 


57.93 


4 


-20.400 


0.54 






5 


-3.240 


0.50 


1.80518 


25.46 


6 


7.047 


2.49 


1.80420 


46.50 


7 


-4.010 


0.76 






8 


CO 


2.33 


1.51680 


64.20 


9 


CO 









' d 

: } 



^ IBB K= 0.145733E+01 

m 2M K= 0.129672E+00 

fg 3ffi K=-0.482271E+01 

S 4ffi K= 0.622124E+01 



A= 0.243065E-01 
A= 0.102974E-02 
A=-0.263581E-02 
A= 0.867402E-03 



B= 0.486323E-02 
B= 0.295269E-05 
B=-0.661931E-03 
B=~0.351198E-03 



[0022] mmm 2 ] 12 nmmico^xmmw 



[^ 2] 



-5- 



(6) ftffl 2002-162561 

9 10 



f = 5.61 

Fno = 4.00 

2co= 65.34° 
bf = 5.82 



®No. 


R 


D 


N d 




SI 


CO 


0.86 






S2 


CO 


0.51 






1 


-2.000 


1.43 


1.58300 


30.05 


2 


-2.219 


0.05 






3 


5.000 


1.23 


1.49241 


57.93 


4 


-8.591 


0.59 






5 


-3.246 


0.50 


1.84666 


23.78 


6 


11.670 


2.40 


1.83500 


42.98 


7 


-4.152 


0.76 






8 


CO 


2.33 


1.51680 


64.20 


9 


CO 









m lffi K= 0.114530E+01 A= 0.242648E-01 B= 0.741 922E-02 

m 2m K= 0.135535E+00 A= 0.170382E-02 B= 0.259272E-03 

M£ 3® K=-0.290476E+01 A=-O.212972E-02 B=-0.331098E-03 

M 4W K= 0.336576E+01 A= 0.130353E-02 B=-0.393957E~04 

f = 5.60 
F*> = 4.00 
2w= 65.45° 
br = 5.74 



® No. 


R 


D 


Nd 


Vd 


SI 


CO 


0.86 






S2 


CO 


0.51 






1 


-2.000 


1.48 


1.49241 


57.93 


2 


-2.034 


0.05 






3 


5.004 


1.09 


1.49241 


57.93 


4 


-18.974 


0.64 






5 


-3.365 


0.50 


1.80518 


25.46 


6 


10.555 


2.54 


1.83500 


42.98 


7 


-4.190 


0.76 






8 


CO 


2.33 


1.51680 


64.20 


9 


CO 









m 1 ffi K= 0.132198E+01 

m 2ffi K= 0.121758E-01 

S 31 K=-0.195692E+01 

$ 4g K= 0.123765E+02 



A= 0.242532E-01 
A= 0.204850E-02 
A=-0.170047E-02 
A= 0.165122E-02 



B= 0.104056E-01 
B= 0.488195E-03 
B=-0.489360E-03 
B= 0.410266E-04 



[0024] m^mmi^hmmm9\cm\^x0kw^ so <d (6) «t^i^tt4i: 



-6- 



11 





1 


*#5t( 1 ) 


1.473 


!S!#5$( 2 ) 


5.150 


fk&M 3 ) 


1.000 


£s#5£( 4 ) 


1.238 


^ff 5 ) 


21.040 


6) 


n 3 = 1.805 




n 4 = 1.804 



Jfi«{rH-r**«f±*frS; (1) frb (6) SrStJ&UT 
[0 0 2 5] 

x ^ 5 ^ £ J: <9 N ^frisu fahJLtikZ fcfftK ^ ^x*s 

[Ell] 



S<i8a»y) L1 L2 L3 L4 LP «® 




rl r2 r3 r4 rfi rfi r7 



(7) WBB 2002-1625- 6 1 



72 



IS 4] 






^Mffl 3 


1.180 


1.457 


8,005 


4.306 


0,901 


0.983 


1.279 


1.245 


19.200 


17.520 


n 3 = 1.847 


n 3 = 1.805 


n 4 = 1.835 


n 4 = 1.835 



10 2] «13ia6«omgn^X©«fiRSgH 

[03] *^trj;5»|gu>'X<D»2||J6^uxX 

[04] *2|«6«w»|guvX(0«H|siSSEH 

[0 5] *ftmc£zW[&i'>x<D%3mmw<oi'^x 
20 m&m 

[0 6] mzmmm<o^m,u^X(o^^Mm 



[02] 





-8- 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-1 62561 

(43)Date of publication of application : 07.06.2002 



(51)Int.Cl. 




602B 13/00 






602B 13/18 








G02B 13/22 




(21 Application number 


2000-358662 


(71)Applicant : 


CASIO COMPUT CO LTD 


(22)Date of filing : 


27.11.2000 


(72)Inventor : 


KAWAKAMI ETSURO 



(54) PHOTOGRAPHIC LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a compact photographic lens, 
having high resolution, constituted of a small number of lenses, having 
long back focus and made excellent in telecentricity on image side. 
SOLUTION: This photographic lens is constituted, by arranging an 
aperture diaphragm nearest to an object side and then arranging four 
lenses, that is, a 1st lens, a 2nd lens, a 3rd lens and a 4th lens in order 
from the object side, and the 1st lens is a meniscus lens having convex 
shape on the image side, the 2nd lens is a lens (hereinafter to be 
referred to as a positive lens) having positive refractive power, and the 
3rd lens is a lens having negative refractive power and the 4th lens is a 
positive lens constituted by cementing the 3rd lens. 
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